Young children spend a high proportion of their time at childcare sitting. Reducing sitting time or breaking up prolonged periods of sitting may be positively associated with health outcomes among children. The purpose of this study was to identify childcare educators¿ perceptions of what environmental and policy modifications could be made within early childhood education and care (ECEC) settings to reduce sitting time among children during childcare. Eighty-seven educators from 11 ECEC centres participated in 11 focus groups between September 2013 and November 2013. Each focus group was audio-recorded and transcribed verbatim. A semi-structured schedule was developed to investigate the educators¿ perceptions of the influences on children¿s sitting time at childcare. A problem¿solution tree was developed to determine potential solutions for reducing total and prolonged sitting time in young children at childcare. Most educators were unaware of the high levels of sitting time among young children. Educators identified that childcare practices, the physical environment and the weather were factors that influenced children¿s sitting time. Potential solutions to reduce sitting time were to break-up prolonged sitting time by using movement breaks, standing desks, movement transitions between activities, relocating key facilities around the space to promote movement, and integrating movement during learning activities. Also, educators suggested that posters could be used to increase awareness among educators about the benefits of reducing sitting time. Educators identified key practices that could be modified to reduce young children¿s sitting time in childcare. These potential solutions should be evaluated to understand their effectiveness. Potential solutions to reduce sitting time were to break-up prolonged sitting time by using movement breaks, standing desks, movement transitions between activities, relocating key facilities around the space to promote movement, and integrating movement during learning activities. Also, educators suggested that posters could be used to increase awareness among educators about the benefits of reducing sitting time. Educators identified key practices that could be modified to reduce young children's sitting time in childcare. These potential solutions should be evaluated to understand their effectiveness.
childcare educators' perceptions of what environmental and policy modifications could be made within early childhood education and care (ECEC) settings to reduce sitting time among children during childcare. Eighty-seven educators from 11 ECEC centres participated in 11 focus groups between September 2013 and November 2013.
Each focus group was audio-recorded and transcribed verbatim. A semi-structured schedule was developed to investigate the educators' perceptions of the influences on children's sitting time at childcare. A problem-solution tree was developed to determine potential solutions for reducing total and prolonged sitting time in young children at childcare. Most educators were unaware of the high levels of sitting time among young children. Educators identified that childcare practices, the physical environment and the weather were factors that influenced children's sitting time.
Potential solutions to reduce sitting time were to break-up prolonged sitting time by using movement breaks, standing desks, movement transitions between activities, relocating key facilities around the space to promote movement, and integrating movement during learning activities. Also, educators suggested that posters could be used to increase awareness among educators about the benefits of reducing sitting time. Educators identified key practices that could be modified to reduce young children's sitting time in childcare. These potential solutions should be evaluated to understand their effectiveness.
INTRODUCTION

1
The early years are a critical period of development; it signifies an important period in the establishment of 2 sedentary behaviour (SB) and physical activity (PA) habits for both current and later health (Janz et al. 2005 ).
3
SB is defined as "any waking activity characterized by an energy expenditure of ≤1.5 metabolic equivalents and 
13
Internationally, more than 80% of 3-and 4-year-olds and around one-third of 1-and 2-year-olds spend 14 at least one day a week at childcare (OECD -Organization for Economic Cooperation and Development 2014),
15
and so this setting is important in shaping children's sedentary habits (Ward et al. 2010) . Therefore, childcare is 
26
There are limited qualitative studies examining educators' perspectives of the factors that may influence 
33
The aim of this study was to understand early childhood educators' perceptions of young children's 34 sitting time in childcare, the potential factors that contribute to high levels of sitting and potential modifications 35 that could be made within childcare centres to reduce total and prolonged sitting among children during 36 childcare.
37
Specifically, the following research questions were addressed:
What 
66
A semi-structured schedule was developed based on the problem-and solution tree tool (Snowdon et al. 76 not linked to a specific problem factor but considered by the group to be important.
78
Data management and analyses
79
The digital audio files from each focus group discussion were transcribed verbatim. Data analysis followed by 80 the guidelines for thematic analysis outlined by Braun and Clarke (2006 
89
RESULTS
91
A total of 87 childcare educators participated in the study and each focus group had between 3 and 10 92 participants, of which 99% were female.
94
Step 1: What are educators' perceptions of the amount of time children spend sitting in childcare centres?
95 (Table 1) 96
In all focus groups, the levels of sitting, standing and stepping time for the children in each childcare centre were 
101
The majority of educators were surprised that around half of children's time at childcare was spent sitting, as the 102 common perception was that children were considerably active throughout the day (1.1.1, 1.1.2). Furthermore,
103
educators were also not aware of the benefits for children of standing and spending more time in light-intensity 104 physical activity, or the potential consequences of prolonged bouts of sitting (1.1.3).
106
Acknowledgement of findings
107
The educators generally accepted the findings that girls spent more time sitting than boys (1.2.1) and that
108
preschoolers would sit for longer periods of time compared to toddlers, as preschoolers tended to find something 109 to do and sit down to do it (1.2.2). All educators agreed to consider potential solutions to reduce young 110 children's sitting time (1.2.3).
112
Insert 
186
Educators mentioned numerous types of equipment that could reduce sitting time among children in childcare.
187
Having more easels was one suggestion, as these encourage children to stand when painting or drawing (3.3.1).
188
Mini trampolines were suggested as another solution as this equipment does not take up a lot of space and it is a 
195
Awareness
196
In addition to having practical solutions, educators highlighted that it may also be important for them to be more Yes, I am surprised with the results, it is a surprise. Because we do think they do so much moving throughout the day 1.1.2 60% at first, I thought wow, it would be good to get it down a little.
1.1.3
I just didn't know if we were benefitting the children when we do remove the chairs and standing how, you know, is benefitting them 1.2 Acknowledgements of findings 1.2.1
It wouldn't surprise me yeah, they are more into their drawings, painting and craft sort of things yeah. While the boys would rather be outside kicking the ball. 1.2.2 I sort of can see when the babies don't sit as much as the pre-schoolers, because the pre-schoolers will find something to do and sit down.
1.2.3
I would love to see 35% sitting time, because they will do enough sitting when they get to school. They also get to scrape all their fruit. So they can pour their own drinks. Sit down lunch is served and they eat their lunch. And then they go up and scrape their bowl, and then they will come sit back down for fruit. When they done that they'll go straight to story and sit down. And from there they then do storytime and relaxation and they do quiet activities which is generally always at the table. -Predominantly sitting down 2.1.2
Group time is where a lot of sitting times comes from 2.1.3
They can spend rest time for an hour in one area; it can be here at the writing centre, creating and making or moulding things, or at a game table or puzzle table. Their concentration has expanded and they spend a long length of time sitting down 2.1.4
Like in the mealtime, so that is morning tea, lunch and afternoon tea, they are all sitting times. They need to be sitting times.
2.2
Physical and natural environment 2.2.1 But I do think the problem is the lack of space, because when you get these kids that are full on.
2.2.2
Like we said being into our summer routine we are in the yard earlier in the morning. Longer time out there to run around to play.
2.2.3
Because daylight savings, we cant be outside in the middle of the day. I guess there is more room to move outside, which means they might be more active.
2.2.4
This afternoon too, now that it is getting warmer the kids are getting so much more involved in the gardening and the watering and walking around so its weather conditions connected as well 2.3 Parent and educator values 2.3.1
And I guess the other one too like the rest and relaxation would be a big one where they probably be sitting a lot, but we have tried to start incorporating Thai chi and yoga and more of those sort of things. But on the flipside of that too parents do want their children to rest. 2.3.2 I guess its finding a balance between the cus half especially for the preschool routine we get a lot of our parents want them to get ready for school, like, so and they do have to sit at a table and concentrate at times at school so that's what the focus group sometimes tend to be, especially the morning ones. So I think that it would be quite difficult to get away from that" 2.3.3 I was just thinking of the older ones, because of school readiness, you got to get them ready to sit. Its about proper preparation and transition too.
2.3.4
Often we tell children when we gathering them for a transition over here or to wash hands, we are getting them to sit down, and some of them need some boundaries and that's why sitting calms them. But if we had something like a circle or dot they can stand on. Its still a boundary Table 3 . Quotations from educators for step 3: Which solutions did the educators identify to reduce sitting time? 3.1 Childcare practices changes 3.1.1
Or with "look who is here now", it is good to see Emily is here and they can stand up. Or just even standing up and then sitting down makes a difference. And that is easy to do. We sing it every day! 3.1. 2 We reflected on that as well and we were doing that where they 10.30 they were doing indoor/outdoor in this room but now they come in for a bit of sitting, and then its news and then its free play inside, news, group in door outdoor and then lunch. We mixed it up a bit, it's too much sitting sitting. 3.1.3 I mean mealtimes you've got no choice, Legally they have to be you know they can chocke bla bla bla. But we had a picnic, now that's different, you have to reach right over to put something in the bin, you have to get right up to you know…they like that. 3.1. 4 We could trial not have the bin on the table, but move the bin, so they have to walk to put the rubbish in the bin. Like a separate table with the bin. 3.1.5
Include energy breaks after meal times as meal times involve a long sitting period. 3.1.6 I remember when I was in preschool, we had a big book and the teacher would let you come up and turn the page. You know, its not all of them, but if you sitting nicely you can come up and turn the page next 3.2 Physical environment changes 3.2.1
Simply moving the chairs away from the tables.
3.2.2
Well I guess what you said, we can do more things like not having the chairs at the tables, with experiences, because you still want those experiences set up. Like you still want to have things like drawing out.
3.2.3
Some children might always do creative arts. If you got chairs missing from the creative area it will benefit those children. But if you take chairs away from the puzzle area, then you will target different children.
3.2.4
The other thing we have got now is the train table. Instead of having it at the floor, they do that constantly, they are always standing at that table. They didn't have that before when you did the study.
3.2.5
Even before lunch, we did like our group time in the big yard. And that changed so much on how they move, because there is so much more space. 3.3 Equipment 3.3.1
Yeah just rethinking, do we get a few more easels, because art can be, you tend to stand more when you are at an easel. Its one way of looking at it. It does encourage that. If you got an easel with two sides, it would encourage more. 3.3.2 I have suggested on getting mini trampolines, so then if you feel like there is a need to get rid of some energy we could use those. For like a sensory as well as energy. And it doesn't take up a lot of space and it is in the one spot. With some of the behaviours sometimes you know you are struggling with the height and behaviours, they need to be recentered. It's a outlet. 3.3.3 I wonder with the iPad, because that's a time where they are sitting usually. We usually try to get them to stretch or do something after it. But if you had the table they can be standing at the height. And it is safe for the iPad as well. 3.3.4
Puzzle mounted at the wall by strings. 3.3.5
We are constructing a water wall with constructed water bottles.
3.4
Awareness 3.4.1 And that's just getting it in your mind, sometimes I walk past and experience oh maybe I should have put the chairs away too, because they got paint all over them all they have done is stood there with the chair behind them anyway. That is one thing we can get more in the habit of doing.
3.4.2
So, these are all ideas that we all had and all been trained in, it is just about rethinking and re-implementing and basically thinking a bit more why we are doing this.
3.4.3
I think its about encouraging the children's mind-set, even though they are very young. Because when we did take the tables away first time they assumed the area was closed.
3.4.4
What I like to do is let the parents know and give them a reason why it is really good for children, do you have anything as far as research shows I know that some children need to centre, but is the way to centre them to give them some physical release and then they can centre and then they can focus, do you have anything that might explain that. 3.4.5
Remembering to implement and sustain the changes suggested. 3.4.6
For us I think it is about looking at how we would predominantly learn, a visual thing. Putting something up on the wall, remembering how to do this. And talking about it during staff meetings, so everybody is on board at doing similar things. Making sure the staff are doing what we ask them to do. And that is the biggest thing I think around this, it needs to become automatic without thinking about it all the time.
208
Discussion
209
The purpose of this qualitative study was to understand early childhood educators' perceptions of young 210 children's sitting time in childcare, potential factors that contribute to high levels of sitting time, and possible 211 modifications that could be made within childcare centres to promote less sitting among children. Thematic
212
analysis of focus group data showed that most educators were surprised that children spent approximately 50%
213
of their day sitting in childcare (Ellis et al. 2016) , and that they generally agreed this could be reduced by 
221
The first important finding was that the majority of educators were surprised that children spent a large 
231
The second important finding that warrants discussion is the educators' perceptions of the factors that 
256
suggested removing chairs or implementing a standing desk, which has been shown to decrease overall 257 sedentariness in primary school children (Hinckson et al. 2013) . Plus a further benefit is that the tables in 258 childcare are often an ideal height for a standing table, meaning that it will be simple to implement in all the 259 childcare centres. Also movement breaks after long periods of time sitting were suggested by the educators.
260
Including breaks has been shown to be an effective option to increase physical activity levels in children (Katz et 
263
This is the first study in Australia to explore the educators' perceptions of the factors that influence 264 children's sitting time in childcare centres and potential solutions to reduce this. 
282
In conclusion, this qualitative study shows that childcare educators are unaware of the current levels of sitting 
293
-Change physical environment and equipment, such as taking away chairs or introducing standing desks.
295
Funding
296
This research was supported by a faculty grant by the University of Wollongong. Cliff was funded by an 297
